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2The low-gravity L1 γ substellar object 2MASS J12074836–3900043 (2M1207–3900 hereafter) was discovered by
Gagne´ et al. (2014a) as an extremely low-mass candidate member of the TW Hya association (TWA). The model-
dependent mass estimate of 11–13MJup is near the deuterium-burning boundary. Two lower-mass high-likelihood
members were more recently discovered (Schneider et al. 2016; Kellogg et al. 2016), but they still lack a trigonometric
parallax measurement for full membership confirmation.
The membership assessment of 2M1207–3900 was based on only proper motion and sky position at the time, which
were analyzed with the BANYAN II tool (Gagne´ et al. 2014b) to yield a Bayesian membership probability of 99.6%.
Gagne´ et al. (2017) later published a radial velocity of 6±3 km s−1, further strenghtening its membership, maintaining
a Bayesian probability of 99.6%, with a predicted kinematic distance of 59.8± 5.6pc if it is a member of TWA.
The recent release of Gaia DR2 (Lindegren et al. 2018) reported a proper motion of µα cos δ = −61.5±1.4mas yr
−1,
µδ = −23.9 ± 0.8mas yr
−1 for 2M1207–3900, and a trigonometric parallax measurement of 14.9 ± 0.9mas, which
approximately corresponds to a distance of 67.1±4.0pc, ∼ 1σ further away than the BANYAN II prediction. Combining
these measurements with the Gagne´ et al. (2017) radial velocity in the updated tool BANYAN Σ (Gagne´ et al. 2018)
yields a TWA membership probability of 99.8%, and places 2M1207–3900 at a kinematic separation of 2.9 kms−1 from
the core of the TWA members in UVW space. We therefore suggest that 2M1207–3900 is a new bona fide member of
the TWA association.
We used the updated trigonometric distance from Gaia DR2 with the method of Faherty et al. (2016; see also
Filippazzo et al. 2015) to update the model-dependent mass estimate of 2M1207–3900: we obtain a mass of 15.3 ±
1.2MJup, at the very low-mass end of the substellar regime. The revised larger mass is a consequence of its trigonometric
distance which is slightly larger than the kinematic distance predicted by BANYAN II.
Gagne´ et al. (2014a) also found the young M9 γ brown dwarf 2MASS J12474428–3816464 (2M1247–3816 hereafter)
as a lower-probability candidate member of TWA (29.4%), but its membership was highly uncertain given that its
kinematics were slightly discrepant from that of other TWA members. Gaia DR2 provided updated kinematics
for this object as well (µα cos δ = −43.4± 0.9mas yr
−1, µδ = −22.1 ± 0.6mas yr
−1, with a trigonometric parallax of
11.8±0.5mas). New data for 2M1247–3816 from the Folded-port InfraRed Echellette spectrograph (FIRE; Simcoe et al.
2008, 2013) at the Magellan Baade telescope yielded a radial velocity measurement of 1.7± 3.8 km s−1 for this object
(J. Gagne´ et al., in preparation; see the radial velocity measurement method described in Gagne´ et al. 2017). Including
these updated kinematics in BANYAN Σ yields a higher 87.9% Bayesian membership probability in TWA, but places
2M1247–3816 at 4.6 km s−1 from the kinematic core of other TWA members. It is worth noting that this object
obtains a 0% Bayesian membership probability in the Lower Centarus Crux association, which is more distant than
TWA and has been known to contaminate searches for new TWA members. It remains unclear at this time whether
2M1247–3816 is a genuine member of TWA, or if it is a young interloper. It would also be one of the most distant
members of TWA at 85± 3 pc. If this object is unrelated to TWA, it is unclear where it would have formed, as is the
case for several other young brown dwarfs with full kinematics (e.g., see Faherty et al. 2016).
This research made use of: data products from the Two Micron All Sky Survey, which is a joint project of the
University of Massachusetts and the Infrared Processing and Analysis Center/California Institute of Technology,
funded by NASA and the National Science Foundation, and data from the ESA mission Gaia, processed by the Gaia
Data Processing and Analysis Consortium whose funding has been provided by national institutions, in particular the
institutions participating in the Gaia Multilateral Agreement. This research note was written at the 2018 Gaia DR2
workshop, hosted by the Flat Iron Institute in New-York city.
Facility: Magellan:Baade (FIRE)
Software: BANYAN II (Gagne´ et al. 2014b), BANYAN Σ (Gagne´ et al. 2018).
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